Key indicators: single-crystal X-ray study; T = 173 K, P = 0.0 kPa; mean (C-C) = 0.002 Å; R factor = 0.022; wR factor = 0.060; data-to-parameter ratio = 13.6.
In the title compound, C 5 H 8 N 3 + ÁCl À , the cation and the anion lie on a mirror plane and are hydrogen bonded in a threedimensional network via the H atoms of the two hydrazine N atoms. The pyridine N atom is protonated and hydrogen bonded to the terminal hydrazine N atom.
Related literature
For related structures, see: Lima et al. (2008) ; Hammerl et al. (2001) . For background to the synthesis, see: Mann et al. (1959) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
In the structure of the title compound, (I), (Figure 1 .) both ions crystallize on the mirror plane perpendicular to b with a separation of b/2 (3.217 Å). In consequence, the N7, N8 and N7-H atom are coplanar with the aromatic ring, and thus the out-of-plane H atoms on N8 are in a staggered conformation with respect to the N7-H atom. The local conformation of the aryl-hydrazine is similar to that observed in only two known crystal structures, both of phenylhydrazine, namely Hammerl et al. (2001) and [C 6 H 5 NHNH 3 ]Cl, (III), Lima et al. (2008) . The former contains both PhNHNH 2 and PhNHNH 3 + in the lattice. However, in (I) it is the more basic pyridine N1 that is protonated, but which also forms a strong H bond to the terminal hydrazinyl N8 (D···A = 2.8069 (19) Å). This bond is comparable in strength to the linking H bond between PhNHNH 2 and PhNHNH 3 + in (II). The structures of (II) and (III) are also composed of essentially flat sheets of Aryl-N units, with inter-planar separations of 3.497 and 3.378 Å, respectively.
There are additional H bonds between the N7-H and the N8-H atoms and the chloride anion which, in conjunction with the infinite chains of N1-H to N8 bonds, result in the formation of planar hydrogen-bonded sheets (Figure 2) , with
N···Cl distances very comparable to those found in (III).
In summary, the structure of (I) has a higher symmetry than (II) and (III) and is tightly packed due to a network of strong H bonds.
Experimental 4-Chloropyridine (1.1 mmol, 4.20 g) and pure hydrazine hydrate (1.1 mmol, 1.63 g) were added to 10 ml of 1-propanol.
After refluxing for 48 h, the mixture was cooled to 273 K and washed with cold 1-propanol. Recrystallization from methanol yielded 3.6 g of the title compound (I) as colorless needles in 65% yield. The compound (I) has a melting point of 516-517 K, which was in agreement with published values (Mann et al. 1959) .
Refinement
Space group determination was ambiguous between P2 1 and P2 1 /m because of poor E-statistics. However, the structure was successfully solved using the SHELXD procedure (Sheldrick, 2008) and refined in P2 1 /m. The origin of the ambiguous E-statistics became obvious after structure solution, as every atom except for the two N8 hydrogen atoms are found on a crystallographic mirror plane. All H atoms were located in a difference map. N-bound H atoms were freely refined with the constraint U iso (H) = 1.2U eq (N). The C-bound H atoms were placed in calculated positions (C-H = 0.95 Å) and refined as riding with U iso (H) = 1.2U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . A view of (I) plotted with displacement ellipsoids at 50% probability level.
Fig. 2. Packing diagram of (I) showing the network of H-bonds.

4-Hydrazinopyridinium chloride
Crystal data 
